CHAPTER VII ATMOSPHERIC CIRCULATION: GENERAL PRINCIPLES
I                                                                              INTRODUCTION
|                      Since the atmosphere is a fluid whose viscosity is not only small but
j                 also well known, one might suppose, with respect to any given portion,
,                 that it would be quite as easy, through the equations of thermodynamics
i                 and hydrodynamics, to foretell its every movement and future position
[                 as by the equations of celestial mechanics to predict an eclipse or an
I                 occultation.    But this is far from being the case, and for many reasons.
!-                Thus the irregularities of surface heating and surface friction, and the
action of mountains, themselves irregular and broken, in deflecting winds, both horizontally and vertically, complicate the problem beyond exact solution. Besides, there are even discontinuities in the amount of atmosphere involved. Water vapor is added in large amounts by evaporation to the volume of circulating gases, mainly in the regions of "highs," while equal average quantities are withdrawn (not simultaneously) by precipitation, chiefly in the regions of "lows." Hence an exact mathematical solution of the problem of world-wide circulation does not seem possible. Nevertheless, many details of this circulation are clearly understood from physical considerations and admit of at least approximate analyses. Some of these details pertain equally to all the more general winds, and therefore a discussion of them will be given independently as a common introduction to the more extended accounts of certain types of atmospheric circulation that follow under the captions; Monsoons, Hurricanes, Trade Winds, Cyclones, etc.
Atmospheric circulation, whether manifesting itself in a monsoon, for instance, or in only a gentle lake breeze, is a gravitational phenomenon induced and maintained by temperature differences. This can be well illustrated by the flow of water between two adjacent tanks when connected by an upper and a lower pipe and kept at different temperatures. Let the two tanks A and B (Fig. 27) be filled to the same level slightly above the upper pipe u, and let them have the same temperature. Under these conditions there will be no flow of water from either tank to the other. Now let the pipes be closed and let the water in tank A be equally warmed throughout. It will expand, providing its original temperature was not below 4° C., and the amount of water above each level in A, at and below the initial surface, be increased in proportion to its distance from the bottom. Hence the pressure due to gravity is everywhere

